Introduction
The indolizines have been subject of considerable interest from physical, chemical and biological points of view. 1, 2 The presence of a carbamoyl group on the pyrrole ring of the indolizines should have interesting effects on their chemical and biological properties. One of the most important methods for the synthesis of indolizines and benzoindolizines derivatives is based on 1,3-dipolar cycloaddition reactions of N-heterocyclic ylides with electron-deficient alkynes or alkenes. [3] [4] [5] The N-heterocyclic ylides could be obtained by the dehydrohalogenation of the corresponding quaternary salts of N-heterocyclic compounds. 4 ,5
Herein we report new carbamoyl-substituted N-bridgehead heterocyclic compounds obtained by the reactions of N-heterocyclic compounds with chloroacetanilides or bromoacetanilides 
Carbamoyl-substituted indolizines and benzoindolizines
By the direct reaction of the intermediate N-methylcarbamoyl pyridinium salts 1 with activated alkynes in an epoxide, as acid acceptor and reaction solvent, new indolizines bearing a carbamoyl group on the pyrrolo ring 5-12 were obtained (Scheme 2, Table 2 ). 
Scheme 3
The structures of new carbamoyl-substituted benzoindolizines 13 and 14-29 were confirmed by microanalysis, IR, 1 H-and 13 C-NMR analysis.
For example, the IR spectra of 13-29 exhibit the characteristic absorption bands at about 3300 cm -1 and 3100 cm -1 (NH) and characteristic C=O absorption bands at about 1700 cm All the 13 C-NMR spectra of 13-29 reveal characteristic signals for the carbonyl carbon at δ~160 (carbamoyl group) and δ~164 (carboethoxy or carbomethoxy group).
Propenoxide was used as acid acceptor in all these reactions, and the activated alkynes were methyl or ethyl propiolate, 1-butyne-3-one, phenylethynyl ketone or dimethylacetylene dicarboxylate.
In the regular conditions of a 1,3-dipolar cycloaddition reaction, N-heterocyclic ylides react slowly even with strong activated alkenes. 4, 5 In some cases aromatic indolizines were prepared by two-steps procedures, in which the initially formed tetrahydroindolizines or dihydroindolizines are dehydrogenated by treatment with suitable reagents. [6] [7] [8] [9] [10] By 1,3-dipolar cycloaddition reactions of the 4-methylpyridinium-, respectively isoquinolinium-carbamoylmethylides, generated in situ from the corresponding quaternary salts, with acrylonitrile and respectively with crotononitrile, in the presence of tetrapyridinecobalt(II)-dichromate, 11 , and respectively at δ 9,16 and δ 7.23 (for 32), were attributed to H-5 and H-6. The characteristic signals for methyl protons appeared at δ 2.75, respectively δ 3.88. The 13 C-NMR spectra of 30-32 exhibit the characteristic signals for the C=O carbon at δ~160 (carbamoyl group) and for the C≡N carbon at δ~116.
In conclusion, the otherwise not easily accessible indolizines and benzoindolizines bearing carbamoyl groups on the pyrrolo ring are readily prepared by the simple one-pot synthesis described herein.
Experimental Section
General Procedures. Melting points were determined on a Boetius apparatus and are uncorrected. The IR spectra were recorded on a Nicolet Impact 410 spectrometer, in KBr pellets. The 1 H-and 13 C-NMR spectra were registered with a Varian Gemini 300BB instrument at ambient temperature using TMS as internal standard; for unambiguous assignment 1 H- 
2-[N-(4-Methylphenyl)carbamoylmethyl]isoquinolinium chloride (3a

Carbamoyl-substituted indolizines and benzoindolizines. General procedure
A mixture of N-methylcarbamoyl quaternary salt (10 mmol) and acetylenic compound (15 mmol) in propenoxid (50 mL) was stirred at room temperature for 10-12 days and then was concentrated under reduced pressure. The residue was treated with methanol (10 mL) and kept refrigerated overnight. The solid was filtered and washed with cold methanol and then with diethyl ether. All crude products were recrystallised from chloroform/methanol.
The yields and m. p. for 3-carbamoylindolizines 5-12 are shown in Table 2 . The spectral data are given below. 
1-Carbethoxy-3-[(2-fluorophenyl)carbamoyl]indolizine (5)
.
